smears. Once air dried, the smears can be mailed to a pathologist for a more accurate evaluation. However, adding bovine albumin, plasma, or serum, does not allow to retrieve cell-free CSF for chemical determinations.
Because the tuberculin syringe has a very narrow inner diameter, the cells fall over a very small circular area about 1/8 of an inch in diameter, which is almost exactly the area covered by the 10ϫ objective (with 10ϫ eyepieces). This makes the finding of the cells much easier for an unexperienced person. Also, because of the shape of the wooden boards and the pressure from the cabinet latch, the cylinder can not be knocked down accidentally, for the tuberculin syringe has just the right diameter to be held firmly by the cabinet latch. The entire sedimentation device is small enough to be placed in the refrigerator to prevent cell deterioration during the procedure.
Diffuse cystic endometrial hyperplasia and metastatic endometrial adenocarcinoma in a Vietnamese pot-bellied pig (Sus scrofa)
B. G. Harmon, J. S. Munday 1 , M. M. Crane Abstract. A 16-year-old female Vietnamese pot-bellied pig was euthanized after a period of inappetence and weight loss. Diffuse cystic endometrial hyperplasia and endometrial adenocarcinoma with metastasis to lymph nodes, liver, and lung were diagnosed. This report follows the recent description of cystic endometrial hyperplasia and uterine leiomyomas in 3 aged female Vietnamese pot-bellied pigs. The findings in this report and previous reports suggest that pigs may develop some similar age-related uterine lesions as do women.
Endometrial carcinoma is the most common invasive neoplasm of the human female reproductive tract and accounts for 7% of all invasive cancers in women, excluding skin cancer. 6 In domestic animals, endometrial carcinoma occurs with a significant incidence only in rabbits and cows. 9 Adenocarcinomas of the uterus are the most frequently encountered neoplasm of the rabbit, Oryctolagus cuniculi. 15 Endometrial adenocarcinomas in domestic cattle are usually asymptomatic and are often only detected at slaughter. Examination of 1,489 cows at slaughter revealed 6 uterine neoplasms (0.4%). Three were adenocarcinomas, and 3 were leiomyomas. 8 Endometrial carcinomas are rarely reported in swine. In an abattoir survey of 3.7 million approximately 6-month-old swine, only 2 uterine tumors, a leiomyosarcoma and an adenomyoma, were detected. 2 In a survey of 1,445 culled sows with an approximate mean age of 4 years, 11 tumors of the uterus and cervix were detected. Six were classified as leiomyomas, 3 as fibromas, 1 as a cystadenoma, and 1 as a fibroleiomyoma. 1 An endometrial adenocarcinoma without metastasis was reported in a 3-year-old crossbred Chester White-Hampshire-Duroc sow. 16 At the beginning of the 20th century, endometrial carcinoma was reported in a single sow with metastasis to sublumbar lymph nodes 12 and also in a single sow in a zoological park. 7 The present case is of a metastatic uterine adenocarcinoma in a Vietnamese pot-bellied pig with concurrent cystic endometrial hyperplasia.
A 16-year-old female Vietnamese pot-bellied pig was euthanized because of weight loss of 7 weeks duration, lameness, and inappetence. The pig was born at a zoo and was kept with a female sibling, llamas, goats, and sheep. There were no records indicating that she ever farrowed, and abnormalities in estrus cycling were not reported. Necropsy revealed muscle atrophy and markedly reduced body fat stores. The uterus was enlarged, misshaped, and weighed 3.4 kg. Uterine horns were folded onto and adhered to each other and to the pelvic and abdominal walls ( Fig. 1 ). Several pale tan to yellow firm nodules, 2-5 cm in diameter, extended from the serosal surface and were adhered to the abdominal wall and broad ligaments. Multiple endometrial cysts (0.1-8 cm in diameter) containing brown fluid or mucous diffusely filled the uterine lumen ( Fig. 2 ). Lumbar lymph nodes were fibrotic and markedly enlarged (5 ϫ 12 cm). Lymph nodes along the aorta, extending from the external iliac arteries to the aortic arch, were enlarged and firm. Numerous white nodules (0.1-1.0 cm) were scattered throughout the hepatic parenchyma, and smaller nodules (0.1-0.3 cm) were present in the pulmonary parenchyma.
Microscopically, the endometrium was diffusely cystic. The cysts contained homogeneous eosinophilic material and were lined by cuboidal to columnar endometrial cells. Also visible within the uterus were numerous neoplastic endometrial glands that were predominantly within the lamina propria but multifocally also extended through the myometrium to the serosa. These glands were lined by multiple layers of columnar to cuboidal epithelial cells ( Fig. 3) , which exhibited loss of polarity and moderate cellular atypia. Round to oval nuclei with dispersed chromatin and 1-2 prominent nucleoli characterized the neoplastic epithelial cells. Mitoses were numerous (7 per ten 400ϫ fields). Epithelium lining the endometrial surface and the endometrial cysts was generally well differentiated. However, foci in which there was loss of polarity and cellular atypia were visible, and there was no clear demarcation between the hyperplastic and neoplastic endometrium. Focal areas of necrosis and mineralization were present in the myometrium. The nodules in the liver consisted of glandular acini lined by neoplastic cells and surrounded by fibrous tissue. Similar metastatic foci were observed in the lungs. In sections of medial iliac, lumbar aortic, and thoracic aortic lymph nodes, nests of neoplastic endometrial cells surrounded by fibrous tissue effaced the normal nodal architecture. Neoplastic cells in the lymph nodes were more pleomorphic than those in the uterus, with abundant eosinophilic cytoplasm and indistinct cell borders. Nuclei were enlarged with dispersed chromatin and large nucleoli (Fig. 4) . Several 1-2.5-mm regressing corpora lutea were present in the ovaries, but there were no follicles.
The gross and microscopic lesions are consistent with cystic endometrial hyperplasia and metastatic endometrial adenocarcinoma. Endometrial hyperplasia and endometrial carcinoma have not been reported previously in the same pig.
Cystic endometrial hyperplasia in association with uterine leiomyomas was recently reported in 2 Vietnamese pot-bellied pigs, 13 and the authors have since observed an additional case in a 10-year-old pot-bellied pig (J.S. Munday, personal observation).
The etiology and morphology of endometrial hyperplasia in humans and domestic animals have some similarities and some important distinguishing characteristics. In women, endometrial hyperplasia is associated with hyperestrogenism, most commonly due to treatment with estrogen that is not in combination with progesterone, ovarian cysts, or neoplasia, obesity, or anovulation. 14 In pigs, cystic endometrial hyperplasia has been observed to result from hyperestrogenism caused by the experimental administration of zearalenone. 5 Although no cause of hyperestrogenism was identified in the currently described pig, repeated estrus cycles in nonbreeding animals may cause excessive endometrial estrogen receptor stimulation. 10 Endometrial hyperplasia in sheep and cattle is also associated with prolonged estrogen stimulation. 9 Conversely, in cats and dogs, cystic endometrial hyperplasia occurs under the influence of progesterone, although estrogen priming is likely required. 9 The prominent cysts observed with endometrial hyperplasia in this pig and commonly in dogs are not a typical feature of endometrial hyperplasia in women. 6 Endometrial carcinoma in women is divided into 2 types. Type 1 endometrial carcinoma, also known as endometrioid carcinoma, is characterized by the presence of well-developed neoplastic endometrial glands. 6 In women, hyperestrogenism predisposes to the development of type 1 endometrial carcinoma. 14 In addition, endometrial hyperplasia can progress to type 1 endometrial carcinoma. 11 Conversely, type 2 endometrial carcinomas are more poorly differentiated and can even resemble ovarian carcinomas. 6 Patients that develop type 2 endometrial carcinomas most often do not have hyperestrogenism or preexisting endometrial hyperplasia. 6 It is interesting to note that the morphologic appearance of the neoplasm in the current porcine case is similar to descriptions of type 1 endometrial carcinoma in women. Absence of prior pregnancy is a major risk factor for endometrial carcinoma in women. 3 The pot-bellied pig in this case was nulliparous. Within the domestic species, endometrial hyperplasia has not been reported to predispose to endometrial carcinomas in cows or dogs. 4, 9 Although it is uncertain whether endometrial hyperplasia predisposes to endometrial carcinoma in rabbits, 15 there is little experimental evidence that estrogens promote spontaneous endometrial carcinoma development in this species. 15 Endometrial carcinoma is rare in pigs raised for meat production. It is probable that the short life span of the pigs, the regular breeding of sows, and the prompt culling of nonbreeding sows is responsible for the infrequent occurrence of this lesion. The recent report of cystic endometrial hyperplasia and leiomyomas in older pot-bellied pigs 13 together with this report of cystic endometrial hyperplasia and uterine adenocarcinoma suggest that aging nulliparous pet pigs are predisposed to uterine lesions that are similar to those reported in women. Perhaps these pigs may serve for the study of the influences of hormones on uterine lesions in women.
